The Hamilton-Jacobi equation for the loop effective action in strong turbulence with Gaussian random forces [1, 2] is solved by making use of the smearing procedure for the loop space functional Laplacian, proposed in [3] . The solution obtained satisfies tensor-or scalar area law ansatz and depends on the initial data and the potential term in the loop Hamiltonian, averaged over loops. In the lowest order in the viscosity this average may be eliminated, and the solution is given by a certain linear combination of the initial data and the potential term and their functional derivatives. *
Nowadays there exist various field theoretical approaches to the problem of turbulence. The main one, which exploits the methods of conformal field theory [4] , was proposed in [5] and developed in [6] . In [7] the operator product expansion method was applied to investigation of the so-called Burgers' turbulence, i.e. one-dimensional turbulence without pressure (see also [8] , where alternative approaches to this problem such as the instanton approach and replica method were suggested). Field theoretical methods were also used in [9] in order to calculate the probability distribution and develop Feynman diagrammatic technique in the theory of wave turbulence.
An approach to the problem of turbulence, based on the loop calculus [10, 11] (for a review see [12] ) was suggested in [1] and developed in [2] (see also [13] , where its relation to the generalized Hamiltonian dynamics and the Gibbs-Boltzmann statistics was established). Within this approach one deals with loop functionals of the Stokes type Ψ(C) = exp
, where v is the velocity of the fluid, and ν is its viscosity. Taking into account that v satisfies the Navier-Stokes equations˙
where p is the pressure, and f 's are external Gaussian random forces, whose bilocal correlator reads
one can write down the following equation for the functional Ψ(C) [2] iνΨ
where
is the imaginary potential term, and the gradient of the pressure does not contribute to the operator standing on the RHS of eq (1) . The aim of this letter is to solve eq.(1) in the case of strong turbulence when ν tends to zero. The functional Ψ(C) in this WKB limit behaves as Ψ(C) = exp iS(C) ν , and we arrive at the following Hamilton-Jacobi equation for the loop effective action S(C)
Since the functional S(C) does not have marked points, one can rewrite eq. (2) in the following way [3, 10] 
is the functional Laplacian. In order to invert the operator standing on the LHS of eq. (3), we shall make use of the method suggested in [3] , where it was shown that for an arbitrary functional Q [ r ], where r denotes the position vector of the contour C, the following equation holds true
where the smeared functional Laplacian has the form
and the average over loops is defined as follows
Here G(σ − σ ′ ) is a certain smearing function,
and the first term on the RHS of eq. (5) is an operator of the second order (does not satisfy the Leibnitz rule in contrast to the operator ∆) and is reparametrization noninvariant. In particular, for
action (7) becomes local:
. This is the action of the Euclidean harmonic oscillator at finite temperature. For G(σ − σ ′ ) defined by eq. (8) the contribution of the first term on the RHS of eq. (5) is of order ε for smooth contours, and therefore when ε → 0 it vanishes, ∆ (G) tends to the functional Laplacian ∆, and reparametrization invariance restores. Eq.(4) may be easily obtained from the equation of motion
which follows from eqs. (6) and (7). Making a shift of the contour C r → r + √ A ξ in eq. (3) and averaging both sides of this equation over loops according to formulae (6) and (7), we obtain by virtue of eq. (4) with Q = S the following equation
where A is an arbitrary but fixed nonnegative number, and the initial condition
was implied. The averages with ξ γ 's andξ α 's on the RHS of eq. (10) may be computed by virtue of eq. (9) and the formula
which one gets from (9) differentiating it by σ. Let us now use for S [ r, t] the tensor-and scalar area law ansatzs [2] , i.e. look for the space dependence of the functional S [ r, t] in the form s Σ C µν and s (A) correspondingly. Here Σ C µν = C r µ dr ν is the tensor area, encircled by the loop C, and A is the area of the minimal surface, bounded by C, which may be regularized as follows [2, 11] 
where L is a distance cut-off (it is much smaller than the size of the minimal surface). One can prove that both the scalar area law ansatz at L → 0 and the tensor area law ansatz when being substituted into the last integral on the RHS of eq. (10) yield zero. For the tensor area law it follows immediately from the fact that
is r-independent (it depends on the contour C as a whole), and thus the integral is equal to the trace of three antisymmetric tensors, which vanishes. In the case of the scalar area law at infinitesimally small L one gets with the logarithmic accuracy the following expression for this integral
where R ≡ r ′ + √ A + 2ντ ξ, t µν = t µ n ν − t ν n µ is the tangent tensor (extrinsic curvature) of the surface, t µ is the local tangent vector of the loop, n µ is the inside normal to the loop along the surface, and we have omitted the rest space-independent part of S [ r, t]. Thus the integral vanishes since dR α is directed along t α R .
Hence both the tensor-and scalar area law ansatzs yield the following formula
In particular, one can put A equal to zero, so that the ξ-dependence of the LHS of eq. (11) disappears, and we get the exact solution of initial equation (2) 
Let us now keep A finite for a moment and recalling that we study strong turbulence, i.e. consider the limit of vanishing viscosity, Taylor expand the RHS of eq. (11):
+ terms quadratic in the viscosity.
Computing the averages, containing ξ µ 's, on the RHS of eq. (13) by making use of equation of motion (9) and tending ε and A to zero, we finally get Thus we have solved loop equation (2) . Its solution satisfies the tensor-or scalar area law ansatz and is given by formula (12) . We have also demonstrated that in the lowest order in the viscosity the average over loops in this solution may be eliminated, which yields formula (14).
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